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These data were compiled and analysed by the following persons: 


John W. Barry 

5 William M. Ciesla 
Robert Ford 
Ray Luebbe 

Lynne Whitcombe 


Robert W. Young 


INTRODUCTION 

This data report presents the spray deposit data from that portion of the 
1976 Maine Spruce Budworm Operational Control Project which compared 

3/4 pound and 1 pound of Sevin 4-011 insecticide. Application of total 
formulation was made at the rate of 30 ounces per acre and 40 ounces per 
acre respectively, by C-54 two-engine aircraft. The spray release height 
was 150 feet above tree tops. The aircraft employed the Litton inertial 


guidance system to maintain parallel swath widths of 1200 feet. 


Application of 3/4 pound or total formulation of 30 ounces per acre were ~ 


made to spray blocks 2, 6, and 7 and-1 pound or total formulation of 40 ounces. 


per acre were made to spray blocks 1, 3, and 8. 


Four deposit cards were placed beneath the drip line of each sample tree. 
There were three sample trees for each of the 15 clusters. For the 
analysis, insect data and spray deposit data were averaged by cluster. 
pecosit cards were placed along roads transversing the spray blocks. These 


cards are referred to as open cards. 


Insect mortality and tree defoliation data were provided by State of Maine 
Forest Service and spray deposit cards by the U.S. Forest Service for this 
analysis. The spray deposit cards were analysed by the Quantimet particle 
analyser at Los Alamos Scientific Laboratory. Deposit cards which were 

not suitabte for automatic counting were hand counted by USFS FI&DM personnel 


at Methods Application Group, Davis, CA. 
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Data in this report includes the following: 


a. Tables of mortality and defoliation means. 

b. Summary table of spray recovery as a function of the application 
rate. 

c. Summary table of. spray recovery as a function of volume median 
diameter and drops per square centimeter. 

(al Plot of spray deposit (drops per square centimeter and mass 
expressed in total ounces per acre) as a function of insect mortality 
and tree defoliation by spray block. 

e. Plots of canopy penetration by spray block. 


The volume median diameter (vmd) of the spray for the 30 oz/A blocks was 
143 um and for the 40 0z/A blocks the vmd also was 143 ym. These vmd's 


were determined from the analysis of all 1577 deposit cards on the project. 


Spray drops recovered beneath the sample trees in the blocks ranged from 

3 to 8 drops per cm and in the open 8 to 20 drops per cm@. There was 

no rerecten le difference in the per cent of spray recovered between the two 
application rates. Approximately 2 to 3 times more drops were observed 


in the open as compared to the trees.. These data are summarized in Table 1. 


Spray recovery by spray block as expressed in ounces per acre as a function 
of total material applied ranged from 5% to 15% beneath the sample trees 


and 14% to 45% in the Open area. These data are summarized in Table 2. 
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The spray deposit data were plotted on Figures 1 thru 14 to portray the 


amount of spray mass which penetrated the canopy. The technique employed 


to determine the penetration was to plot the penetration ratio to each of 


16 drop sizes. The penetration ratio is the total number of drops in each 


size category collected beneath the sample trees to the total number of 
drops in each size category collected in the open. For example, a 
penetration ratio of 1 is interrupted as total drops of a given size which 
penetrate the canopy and deposit on the ground. A ratio of 0.5 suggests 


that half of the drops of that size were deposited within the trees. | 


The plots show that the larger drops are scavenged by the tree while the 


smaller drops have a greater chance of finding their way to the ground. 


A spray with a vmd of 143 um as observed in this project appears to 


insure that all of the foliage is subjected to the spray. 


Statistical tests on the insect populations are provided below: | 


Design: 


9 randomized plots | 

treatments, Sevin (3/4 pound), Sevin (1 pound), checks 

each treatment repeated 3 times 

15 clusters in each plot 

the ._primary sampling unit was the cluster, cluster means were 
computed by averaging insects per branch to the tree, and averaging 


‘the 3 tree means to get the cluster average. 
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The results are as follows: 
Hypothesis: Ho? all blocks are equal, test statistic being F. 
C,: checks equal to Sevin 1 and Sevin 3/4 
Co: Sevin 1 pound equal to Sevin 3/4 pound 


where Cy and Cy are orthogonal contrasts. 


Both analysis of variance and analysis of covariance were used. 


= ‘Analysis of Variance Analysis of Covariance 
F iy G2 F Ci Co 

Pre Spray. 19.24*% .58 Sales - - ~ 
3 day 11 .34**%)  -7.05** -1.36 12.41** -7.50%** -.2] 
7 day 8.62** -6.35** .58 8.83%** -6.43** - .06 
14 day JOS tame Oa kee <7] | 17.76** -10.06** -1.71 
Defoliation 11.08** -1.78 1.00 9.86** -1.80 AAs 


** significant at 99 per cent level 


* significant at 95 per cent level 


a 


The F values for all tests. in both the analysis of variance and covariance 
are highly significant. The highest F value was on the prespray population 
levels indicating that the beginning point of all 9 blocks were not the 
Ete The table of means clearly points this out - there was a range of 
9.33 in check plot 9 to 43.28 in Sevin (1 pound) plot 1. Since the 
prespray Pais highly significant, further interpretation of the regular 
AOV is questionnable. The purpose of the analysis of covariance is to 


adjust the 3, 7, and 14 day insect levels baséd on the prespray values. 
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The contrast C,comparing the difference between both Sevin 1 pound 
and Sevin 3/4 pound against the checks are highly significant for the 


insects at 3, 7, and 14 days. 


The contrast:Cy comparing Sevin 1 pound against Sevin 3/4 pound is not 


Significant for any tests. 


SUMMARY OF RESULTS 

1. There was a correlation between spray deposit and insect mortality. 

2. Theré was no significant difference in insect mortality and defoliation 
between the two application rates. 

3. Insect mortality in the check blocks was unusually high (76.5%); 

50% of this mortality occurred between prespray and 3 day post spray. 

4. The deposit cards in the open area of the 3/4 pound blocks received 

an average deposition of 9.47 ounces per acre and 12 drops per cm?; the 

1 pound blocks received an average deposition of 12.79 ounces per acre 

and 16 drops per cm*, Decreasing the application rate by 25% from 1 pound 
per acre .to 3/4 pound per acre also resulted in a 25% reduction in drops 
per cm” ind mass recovered in the open. 

5. The overall vmd of the spray recovered on both the 3/4 pound and the 

1 pound per acre blocks was 143 um. 

Oe Approximately 2 to 3 times Ags MRR were observed in the open 
‘areas when compared to that deposited in the trees. Approximately 3 times 
more mass (ounces/acre) was recovered in the open areas when compared to 
mass tae beneath the trees. 

7.. The smaller spray drops penetrated the forest canopy more consistently 
than the larger drops. More of the larger drops were observed in the 


Open than beneath the sample trees. 
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Table 1 - Summary of volume median diameter (vmd) and drops per cm@, 
Operational Project Maine. 









APPLICATION DROPS PER CM 
RATE TREES OPEN TREES OPEN 










Le: 13 
2 19 
3 12 
6 20 
7 8 
8 9 


——— a ee ee 


Table 2 - Summary of spray recovery data in ounces per acre and recovery 
as per cent of material applied, Operational Project Maine. 


BLOCK APPLICATION QUNCES PER ACRE RECOVERY (% 
RATE TREES eee OPENS | SATREES OPEN 


30 s0z, 3.88 153 6 ; 38 
2 40 oz. o19 14.88 13 3/7 
5 = 30502. 4.59 Tes 2 15 38 
6 40 oz. 4.58 17.94 2 45 
7 40 oz. 1233 5.06 5 14 
8 8070z. 1.42 5.16 5 17 
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Figure . Graph of 30 oz/A, mortality data, 14 day level as a function 
of spray deposit in ounces per acre. 
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Graph of 30 oz/A, mortality data 14 day level as a 
function of spray deposit in number of drops per cm°. 





Figure. 





Graph of 40 oz/A, mortality data, 14 day level as a 
function of spray deposit in ounces per acre. 
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Graph of 40 0z/A, mortality data, 14 day level as a 
function of spray deposit in number of drops per cm 
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8. Spray block 7 (1 pound per acre) and block 8 (3/4 pound per acre) 
received less than half of the application received By the other spray 
blocks. | 

9. The average spray recovery based upon mass in the 30 02/A block 


was 31% of the application and in the 40 oz/A blocks it was 32%. 


f 


CONCLUSIONS 
hs Spruce budworm mortality was significantly greater on the blocks 
sprayed with Sevin 4-oi] than on the unsprayed blocks. This mortality 

was evident in samples taken at 3, 7, and 14 days after treatment; 
and was tested at the 95% level of confidence. 

2. At the end of the larval feeding period, defoliation of sample 
trees was not significantly different (95% confidence level) between 
sprayed and unsprayed blocks. However, defoliation was slightly less 
(90% confidence level) in the blocks treated with 3/4 pound of Sevin 4-oil. 
3. There was no significant difference in budworm mortality between blocks 
treated with 3/4 pound Sevin and 1 pound Sevin (95% level) at 3, 7, 

and 14 days after treatment. 

4. There was no significant difference in defoliation between blocks 
treated with 3/4 pound Sevin and blocks treated with 1 pound Sevin 
(95% level). | 

st Spruce budworm mortality in the check blocks was unusually high 

with 50% of this mortality peering between the time of prespray and 
3. day post spray sampling. © 

ee Reducing the application rate from 40 0z/A to 30 oz/A resulted in 

a Say Renee reduction in spray deposit, both in mass and number of 


drops/cm*. 
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7. The reduced application had no effect on spray atomization: The 
vmd was 143 microns in both the 30 oz application and 40 oz application. 
8. Spray deposit recovery ratios in open areas compared to forested 
areas were consistent both within and between blocks. 

9. THeeea ca suggests that quality of application was slightly better 
in the 30 oz 3/4 pound Sevin blocks because 4 sample points were missed 
in the 40 oz 1 pound Sevin blocks. 

10. Based upon canopy penetration graphs, smaller drops penetrated the 
forest canopy more readily than the larger drops. Although there was 
no deposit sampling within the tree, this observation suggests that all 
foliage was exposed to the spray. 

11. There was a high budworm mortality in blocks 7 (1 pound Sevin) and 
8 (3/4 pound Sevin) even though the spray deposit was 50% less than 


in the other blocks. 


=) /= 














(a 


4 ei 


» 


= 
ns 


noiverieot. urneoty fsetha oq bat nor: 
-nolseatiagns. #6 G8 bon nomgoltans 56 wit Aa oh 
uotesot af bor etmed) game gone af golden \evsknoe Pe 
.taatd e4owed bap bat aot Od: tong ate 

vioitptt > ase Ao; his} ens ty “i ieup Jer arenoque ® 
stotog afanes & s2treoad etoold fivec Tew a a 





exsorg nivent 
y = 
23 riensa agar +81) er (e's waslayt oie) Vea egy 
_ 
i ingoasiA ,eqetu Atel Sc) hang vi thaws Cae al 
7 * 
4 2a : nabisvesedy 2ftdt ,estr edt ahiciw gattance i 
‘s1g4 ant oF SesOgts , 
ive? bewod 1) X Bisdid atx an sown Agtv 6 oo 
edz zecl {UP bow ST eogeh Yate eA fi ound Ta S = thivad b 





APPENDIX 


1. Deposition Data 


2. Canopy Penetration Plots 
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Figure . Graph of 30 0z/A, mortality data, 3 day level as a 
function of spray deposit in ounces per acre. 
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Figure Graph of 30 oz/A, mortality data, 3 day level as a 


function of spray deposit in number of drops per cm”. 
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Figure . Graph of 30 0z/A, mortality data, 7 day level as a 
function of spray deposit in ounces per acre. 
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Figure . Graph of 30 oz/A, mortality data, 7 day level as a 9 
function of spray deposit in number of drops per cm . 
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Figure - Graph of 30 0z/A, defoliation data as a,function of 
spray deposit in number of drops per cm‘. 


a-6 









ah ct a tea Yu ei 


ge 
0 i ‘ Lt a aa 
: im & ‘ e ou , 
—— we — a peg el a“ ee a ea See | 


« _ 3 « + o * 


a ae 






® 
ul 
> , 
* 
s e 
e 
» 
‘ 
7 ia — — Ceres 
F 
a 7 _ —— om =e 
—— — ee * —_ 
_ ones + —— a 
« . ©; brane a «) Oa & FF, eles 
j a : 
a” ei? \ 3 q 
_ aor + ~ nl ete ae eee ee 


7 act oh te of 87Gb ante: ioteb . c 
* ate Wag ego To Neen AE ee 
: a f 1's 
ey ¢ 
tw ; a . 








100+ 


D 

E 

af * & * 
CO 

aL 





ee | “10 
oe MASS (02027 ACRE). : 





Figure . Graph of 30 o0z/A, defoliation data as a function of 
spray deposit in ounces per acre. 
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Figure . Graph of 40 0z/A, mortality data, 7 day level as a 
function of spray deposit in ounces per acre. 
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Figure . Graph of 40 o02/A, mortality data, / day level asa, 
function of spray deposit in number of drops per cm*. 
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Graph of 40 oz per acre, mortality data, 3 day level 
as a function of spray deposit in number of drops per cm 
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Graph of 40 0z/A, mortality data, 3 day level as a 
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Figure . Graph of 40 oz/A, defoliation data as a function of 
spray deposit in ounces per acre. 
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Figure” . Graph of 40 oz/A, defoliation data as a function of 
spray deposit in -numberzof~= drops per cm2. 
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Canopy Penetration Graphs 
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